Abstract. In this talk we show our recent results for the study of three-hadron systems. The systems which we discuss here are made of two mesons and a baryon to give total strangeness -1, 0 and 1. The motivation for these studies comes from the data on many baryon resonances, especially the ones with J π = 1/2 + , which show a large branching ratio to two mesonone baryon decay channels. On solving the Faddeev equations with the input two body interactions obtained from the chiral Lagrangians, we find that many resonances couple strongly to three-hadron systems.
INTRODUCTION
Two-body meson-baryon and meson-meson systems, as for example,KN, πΣ, πΛ, πN, ππ, KK, πη, etc., have been studied with great detail using unitary chiral dynamics and dynamical generation of many baryon and meson resonances in these systems have been found, for example, the Λ(1405), Λ(1520), N * (1535), etc., in the baryon sector and the f 0 (980), a 0 (980), σ (600), etc., in the meson sector [1, 2, 3, 4, 5] . Since the interaction in such two-body systems is strongly attractive, it is plausible to imagine that the addition of one more meson to such systems could lead to generation of three-body resonances or bound states. In fact there exist some known resonances which have large branching ratios to two meson one baryon channels, some which appear clearly in reactions with such three-body final states and which do not seem to get generated due to the meson-baryon interaction.
With this motivation, we have studied such systems by solving the Faddeev equations using the two-body chiral t-matrices as input. These two-body t-matrices are obtained by solving the Bethe-Salpeter equation in the coupled channel approach. We have studied the πKN system and coupled channels [6] and we have found a strong coupling of the low lying 1/2 + Σ and Λ resonances of the PDG [7] to the three-body decay channels.
We have also used the formalism to study the KKN and coupled channels [8] and we obtain, for J π = 1/2 + and total isospin of the three-body system I = 1/2, a resonance peak whose mass is around 1920 MeV with a width of 20 MeV which can be interpreted as a bound state of the Na 0 (980) and N f 0 (980) systems. We also find dynamical generation of the known non-strange, 1/2 + baryon resonances in the other coupled channels [8, 9] .
We have also studied the NπK system in order to investigate the possibility of existence of strangeness +1 resonance(s) [10] . One of the objectives of this work was to find an evidence for the narrow peak observed in the K + n invariant mass in the reaction γn → K + K − n at Spring8/Osaka [11] .
In this manuscript I will discuss the results of our studies of all the above mentioned two meson-one baryon systems.
FORMALISM
In order to determine the three-body T matrix for the different systems investigated and search for possible states which couple strongly to three-body channels, we follow the formalism developed in [6, 8, 9, 10] which is based on the Faddeev equations [12] . In terms of the Faddeev partitions, T 1 , T 2 and T 3 , the three-body T -matrix is written as
In our formalism we rewrite these partitions as [6, 8] 
with k i ( k ′ i ) being the initial (final) momentum of the particle i. The T i j R partitions include all the different contributions to the three-body T -matrix in which the last two interactions are given in terms of the two-body t-matrices t j and t i , respectively and satisfy the equations
This means that the full three-body T -matrix can be related to
In Eq. (3), g i j 's correspond to the three-body Green's function of the system and G i jk to a loop function of threeparticles (for their definitions see [6, 8, 9, 10] ). We always work with S wave interactions, therefore, all the matrices in Eq.(3) are projected in S -wave, thus giving total J π = 1/2 + . In order to identify the resulting three-body states, we project the T R -matrix (Eq. (4)) on the isospin base. We choose the base in which the states are defined in terms of the total isospin of the three body system, I, and the total isospin of two pseudoscalars, I PP , i.e., |I, I PP [8] . Since neither
give any three-body resonance structure because there are no three-body loops involved in such terms, we study the properties of
RESULTS

Two pseudoscalar mesons-one baryon system with S=-1
The Λ(1405) S 01 resonance gets dynamically generated in the πΣ system and its coupled channels [1, 2] . Since the πΣ interaction in the energy region around 1405 MeV is attractive and the two pion interaction is also strongly attractive in nature around the σ (600) and f 0 (980) mass [4, 5] , the addition of one more pion to the πΣ system will result into a system in which the interaction between the different pairs is attractive in some energy range. This means that systems as ππΣ, ππΛ, etc., can get bound through the mutual interaction between the three particles. We have solved Eqs. (3) for the ππΣ system considering twenty-two coupled channels for total charge of the three particles equal to zero [6] . As a result, all the low-lying 1/2 + Σ and Λ states known so far along with some controversial states, i.e, Σ(1770), Σ(1660), Σ(1620), Σ(1560), Λ(1810) and Λ(1600), get dynamically generated by the two meson-one baryon dynamics.
Two pseudoscalar mesons and one baryon with S=0
We solve Eqs. (3) for the ππN system and coupled channels, i.e, ππN, πKΣ, πKΛ and πηN, which, in the charge base, results into fourteen coupled channels with total charge cero [9, 10] . The calculated three-body T -matrix reveals the dynamical generation of two N * 's which can be identified with the 1/2 + N * (1710), N * (2100) states listed by the PDG. In the KKN channel with total isospin 1/2 we get a peak aroud 1920 MeV. This state is not listed by the PDG and it was already suggested by the authors of [13] . In fact, there are some experimental findings which favor the existence of a N * with spin-parity 1/2 + at an energy close to 1910 MeV, although better experimental studies are needed to confirm this state (see more arguments in [9] ). Finally, for total isospin 3/2 we observe a peak in the πKΛ channel whose properties correspond to the ∆(1910).
Baryon S = 1 resonances in the NπK system
We have studied also two meson-one baryon systems for strangeness equal to one with the hope to find a resonance around 1542 MeV, i.e., an evidence for the Θ + [11] . Since the KN interaction obtained from chiral Lagrangians is basically repulsive in nature [14] , one does not expect a narrow (long lived) resonance, as the one claimed in [11] , in this system. This is why very early there were suggestions that if the peak represented a new state, it could be a bound state of three hadrons, KπN, with the pion acting as a glue between the nucleon and the K. However, investigations along this line, weakly concluded the difficulty to have this system as a bound state [15, 16] .
We have calculated the amplitude for the NπK system and, in agreement with the previous works, we do not find any structure in the energy region close to 1542 MeV, but we get a bump around 1720 MeV with about 200 MeV of width and with isospin zero [10] , which can be interpreted as a κ(800)N resonance, and which we expect to be studied experimentally in the future.
